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This ane of five sperm whales stranded on the 
‘beach of Terl, a Dutch island, in 2016, Locals were 
Unable to return ther to the water and they dec. 
But why di this pod end up herein the first 
place? Scientists stil don't know exactly, but 
they've been doing itn greater numbers Sea 
‘pollution could affect mental development. 
‘while ship and submarine sonar could 
interfere with the whales! 
‘echolocation 
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SPACE 
Fireworks Galaxy flare-up 
baffles scientists 


‘shy Brandon Specktor 


‘n't be alarmed, but the Fireworks 
Galaxy s exploding. Admitedly, t's 
‘been exploding ora while atleast 
since 1917 (give or take the asmillion years 
that ight takes to travel rom that galaxy to 
Earth), when astronomers frst glimpsed a 
large star erupting inioa supernova there. 
Since then, scientists have detected nearly a 
dozen stellar explosions in the galaxy, but 
‘one quitelikea mysterious green blotch of 
scray light recently observed. 
‘What males that blotch special? For 
‘snota supernova. Thes-ray 
signature detected by NASA's Nuclear 
Spectroscopic Telescope Array {NuSTAR) i far 
‘more energetic than atypical supernova. But 
‘more importantly, the energeticx-raybast 
‘also appeared and disappeared from the 
salaxy in about ten days--abreler 
‘appearance than a supernova, which ean 
‘brighten and fade over hundreds of days 
‘So, the greenish bast of intsible energy s 
probably nota supernova, What iit then? A 


recent study published in The Astrophysical 
Journal providesa few guesses. The authorsof 
the study who glimpsed the mysterious Blast 
of encray by chance while studying 
supernovasin the Fireworks Galaxy, said the 
mystery explosion lely involves one ofthe 
‘most powerful objects nthe universe 
possibly black hole or neutron star tearing 
‘apartone ofits stellar neighbours. While 
black holes are blac, thelr outer edges glow 
with intense radiation when nearby objects 
‘ge pulled into the black hoe's or 

ts possible, according toa statement 
‘accompanying the study, that the source ofthe 
rcen bast isa black hole that devoured 
nearby star. Asthe black hle's overwhelming 
‘gavityipsthatstarto shreds, stellar debris, 
‘could startspinningaround the hole. The 
“debris closestto the hole'sevent horizon could 
‘orbit so quickly that gets hundreds times 
‘hotter than the Sun in our Solar System. The 
‘debris could then radiate xraysas gets 
sucked into oblivion. 


SCI=NCE 


acorns bas 


Aneutron sar, the ultra-densecorpae ofa 
‘once-mighty star, could also be the culprit 
here. Neutron stars exerta gravitational pull 
billions of times stronger than Earth’ 
However, these stellar corpses spin so 
‘blazingly fast tha tcan be Impossible for 
‘nearby debristo reach the objec’ssurlace 
‘Sometimes, however, wobble ina neutron 
star's magnetic field eanslow the object's 
‘rotation enough for debris to get pulled into 
the star's glowing hal of destruction, a 
feature similar to what might swirl arounda 
black hole, The palling in of debricould 
result inthe sudden appearance and 
disappearance of an cray bast like the one 
seenhere. that’s the case, another lash of 
radiation s ikely toappesrin the same spot, 
following furure magnetic field wobble 
Scientists will continue monitoring the 
Fireworks Galaxy for possible repeat 
performances ofthis unusual xray event, 
‘waiting for another uncky stata gout 
witha bang. 
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mysterious vaping disease 
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First left-handed genetic 
markers found 


ds by Rachael Rettner 
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Loch Ness contains no 


by Tom Metcate 


Loch Ness monster has haunted 2 
‘deep Scottish lake for mare than 000 


scientific survey of the waters of Loch 


University in New Zealand said an 
‘environmental DNA survey of Loch Ness saw 
no signs itwas homeo any giant repilesor 


‘aquatic dinosaurs-atheory sometimes used fromtimetotime, butwe didnot find those 
toexplainthemysterious monster, which has _elthe," heexplained 

reportedly been seen several tnses since the arch 
130s, Gemmell sid the murvey revealed DNA 

traces of more than 3.000 species living 
beside orn Loch Ness including ish, deer, 
igs birds, humans and bacteria. But“Wwe 
‘id not find any giant reptiles; we didnt find 
any reptilesatal,” Gemmell told Live 
Selence. “We ested variety of ideas about 


sid find is that 
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Salt saved 
ancient 
scrolls from 
destruction 
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A solar visitor is seen in the aurora 


eres by Stephani 


strong solar storm has brought the 
northern lights further south than 
‘usual, and itmay have included 
something lifferent than the aurora:a solae 
visitor dubbed STEVE, Researchers diecovered 
STEVE, short forthe strong thermal emission 
‘velocity enhancement, 3016. 

What makes itstranges that its ight comes 
‘rom across the spectrum, without the peaks 
‘mparticular wavelengths that characterise 
regular auroras. "The bigthing swe can 
dearly say now, N's not regtaraurora™ 
Universit of Alaska Fairbanks researcher 
‘Don Hampton, who recently analysed a STEVE 
event from 2018, sald Inastatement."It<a 
‘new phenomenon - that’s pretty exiting.” 

‘The northern lights our when charged 
particles from the sun excite electrons in 
Earth'satmosphere. Asa result, these 
electrons first move toa higher energy state, 


then settle down to ther original, ower 
‘energy state. Astheydoso, each one releases a 
‘Photon, a particle flight. he colour ofthe 
‘auroral light depends on the molecules the 
charged solar particles hit. they hit oxygen, 
‘green and yellowresul, for example, while 
nitrogentends tomake ed and violet. STEVE, 
though, consists oflight from across the 
lectromagnetic spectrum, witha slight boost 
{inthe red range, explaining the phenomenon's 
mauve colour 

‘The new findings confirm that the particles 
that produce STEVE are quite toasty. "When 
yourur your electri stovean,thase cals get 
‘ed bot, right? i'youlookatitwitha 
spectrograph, you would see broadband 
‘emissions," Hampton saidin the statement. 
‘Similarly STEVE's broad range of wavelengths 
Indicate heat. "So, this s ike very, very warm 
atmosphere emissions of somesort: 


“The researchers made their measurements 
‘using new piece of Earthbound equipment 
called the Transition Region Explorer (TREX) 
spectrograph, which measures light 
‘wavelengths. Using thisinstrument, 
{investigators captured a view of STEVE 0010 
‘Apri sox, near Lucky Lake, Saskatchewan, 

‘Ashas often happened, STEVE was 
accompanied by a green picket fence’ 
‘Phenomenon. which consists of vertical, green 
‘bands flight that cross STEVE's usual pink 
‘bands. ty looking atthe wavelengths, the 
researchers contrmed that the picket fence fr 
‘variationon the usual aurara. 

‘Thenextstep, Hampton sad, isto figure out 
how orif STEVE allects humanity Solar 
storm that cause the aurora can alsodisrupt 
satellite communications, andi'snotyet clear 
‘whether STEVE doesthesamethingor fits 
impactifers. 
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Wee Yasemin Sapahoghs 

risa schoolin Australas breeding 
rt inches ba rom 

bringingawarenescothe binds ple twat 
save hes, according tthe Ausrallan Sroadeasting 
Corperaton (ARC 
“Thenouthen subepeleso the back throated neh, 
called Poephila cnc cinct, we atveto northeast 
‘Australi tis thought tobe extinct in New Sout Wales, 
‘ndomiyan extimated 000 retin tbe win 
‘Queensland, according tothe AUC 

the classroom, they're thriving ret 

Murphy. aseience, eco edecation and maths 
(STEM fencher atthe Belgian Gardens tae Shootin 
Australi rented the breeding program even years ago, 
and withthe help ais students has been succesfully 
breeding the aches forthe past says Inthe breeding 
rogram the team nowcate for sao aches, whieh 
Include the black throated ich Poetic and 
ater species, suchas the Coulda nc (Ezythrura 
ould, Stadent take careo hse birds day. eng 
‘hen and maleng observations of the heh 
thie he breeding program s wef or rlsng 
awareness and appreciation, will sae the laches 
tin the wild, Tony Grice, member lhe Federal 
‘Slack-Theated Finch Recovery Team tl the ABC. The 
‘main thtentto the species habla lon, These 
Hnghestheve nope, grassy woodlands ith waer 
cay. "ome that isis titra, ad ome, ace 
‘recently inlossathe woodlands prefers ive ane 
deprndation of thote woodlands tn various way” Grice 
sald reedng birds n aptity wont provide that habla 


“In the breeding pragram, 
the team now cores for 
120 finches” 
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Spanish babies develop 
‘werewolf syndrome’ 


for by eal Whitcomb 


“arent in Spain started 
summer when children and babies 


mysteriously came down with 


news reports 
[Afist, doctors couldnt figure out what was 


wrong. Was it genetic A metabolic disorder? AL 
the end of August the Spanish Health Ministry 
finally announced that ithad discovered the root 
ofthe problem. ina pharmaceutical mix-up, 
‘babies across Spain had been 
inadvertently dosed with a 

‘medication for alopecia, orhair 

loss. Allthe affected ehildren 


were all taking the samme medicated formula that 
supposedly contained omeprazole, drug used to 
rest acid relax disorders 
arly in uly the drug was identified asa 
suspected culprit for the condition and pulled 
from the shelves. A later investigation by Spain’ 
Agency for Medicines and Health Products 
(AEMPS) revealed that instead of omeprazole, the 
formula the babies were drinking contained 
‘minoxidil, a drug used to stimulate hair growth 
‘The mix-up happened when, at some point inthe 
packaging process, the medication was 
‘islabelled as omeprazole. 
Unlike people with genetic 
Ihypertrichosis, che habies affected 
‘won't stay hairy the excess hal 
should fallout after few months 
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K Ring 


rie £98.99 approx $125) 


With contactioss payment quickly becoming the 
‘norm, wearable technology ike the K 
‘making I easier to make a purchase. Enabling you 
‘to wear your card on you finger the K Ring can 
make payments to anywhere that accepts 
[Mastercard contactless payments. With ne need for 
‘charging or pairing witha smartphone, the K Ring 
‘aks sure you've always got a way to pay. 


Chakra 


Price £12999 /$130 


Bellabeat has become one of the leading companies 
for combining women's fashion and technology 
With an entire range of wellness trackers, the Leaf 
wearable technology. Worn a either a pendant or 
lip, this poce of high-tech jewellery an koep track 
‘of your sleep, meditation, fitness and reproductive 
health Set reminders, alarms and follow in real 
time how your body Is performing throughut the 
dey with the accompanying app amped ith 
your daly sats. 
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Vue 


ce From$248 (appro £208) 
So far 2019 has seen an increasing number of 
Taunches for mart gl ch with their 
‘own approach to streanining the way we 
receive information from our phones. ue I 
‘no exception. Designed with style In m 
‘these sock glasses uae bone-conduction 
‘technology to play music and phone calls 
‘your ea Once Blutooth-paired with 
smartphone, the wearer ean change sons, 
answer calls oF request the time with just 8 
‘swipe or tap ofthe fra 


My Skin 
Track UV 


Prien £54.95 / $59.95 


‘Bashing in sunlight en a tropeal beach ean be 
treat forthe mind, but taribe forthe body it 
‘you don't protect yoursel from harmful UY 
radiation. My Skin Track UV wearable sensor 
‘works to keep you protected in real time. 
Personalised to your skin type, tone and 
concerns this compact sensor ean alert you 
when you've spent toe long in the sun ane 
Using the app you ean monitor your day 
progress and also receive in realtime 
‘humidity, pollution and pollen updates. 
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you often find yourself stumbling through 
‘yur wallet forthe right creditcard, 1D or 
‘gym membership, then Ekster's smart 
wallets for you. Coming ina range of 
styles and colours, this Wager controtied 
wallet reveals your cards at the touch of @ 
‘you're never without a 
range of wallets come 


ean track your wallet around the wor 

by using the accompanying app these 

‘Bluetooth-paired watlets can be easly 
located when lost 


Wanna 


(ee Kicks 


rose / Google Pay / App Store 
sith ove augmented 
realty ap. Simo 
Select the shoes you 


‘Smart Closet - 
Fashion Style 


evel: Rabb Tech 
rere / Google ay / pp Store 


a AM 


agh o 
—s 


esupind petnes 
of your wardrobe 

whic ler ut 
Suapestons based on 


'= inkhunter 
eg MOONE eatery any 
roe: Fr Goole Play / Aa Stare 


a 


Sizer 
Sire Tectnbgles/ Baha 
Pree Free / Google May Aap Store 
‘hoopinafor te right 
an be 


tengo. 
enabling you ts by 
‘the clothes tha ft 
youbest. 


Hoven Works O21 


‘The fully integrated headset for the F-35 allows the plot a 360-clegree view while in the cockpit 


ustashort deve away rum Dallas Toxas 
the town of Fort Wort, ome ta the massive 


players waren the 
in Fort Werth, 3 too many 


_machinits. Then there arethe many people hat 

support themas they bur heplanethe 

‘Geanens ecalteria worker, ie secully 

personnel andso many more. 
2ipdownthe isles in carts carefully 


‘engineering-theF- coming together, piece by 
lec, wing, cocktail fn, Relage, 
"Hecronte screens mountedabove each 395 
show what county is destined fr and bow 
\wellthe workersare 

tcehnolog 


‘onked in low-rtolty grey andar afew 
morechecsgotoa Mghtline, wheretheyare 


“Lockheed Martin has 
thousands of people 
working around the 
clock on the F-35" 


fore betngshipped other 
nc nlude he UK, Tuck, 
Belgium, Denmark, Australia, sraeland uehers. 
Sina sent, this town-saect tai em 
fateveayo the entire word 

‘Thelargest bulidinginthe factory wasonce 
‘hebiggestai-condianed rou in the world. 
Airconditioning was are duringthe yearsot 
‘world warit, when Presiene Franklin, 
Rooaevelcchose Fort Worth ss lcalon to bull 
USbomber planes. Buttsa necessary thing It 
‘ops plane parts rom warping, which would 
make ronstruction dificult-andoeoutse 


far more comfortable environmen 


“Lockheed Martin was 
producing the popular 
F-16 ond later the 
F-2e fighters" 

Martini the igs. octcheed Martins 
producing the popular Faband ate the az 
fyhterva etme But while the company hada 


reputation or eile iter, nliacien 
‘worktwide were itching or something new 


What they no 

Alter =u plane tat only hada sal gnatute 

snradar, menningthatit would be dicult 
lect-they wanted an electronic coe 


plloccould chan, so hat they would 
‘heinormution needed foray mission. Ane 

ranted. hghterthat waa good be forthe 
future something that could i 


ronev and could carry teh 


Rise of the modem fighter jets 


sews oweloworkecally cam 


Lockheed Martin is the prime contractor for the F-35 program, with hundreds of UK component suppliers 


Is it a plane 
or a golf ball? 


The F-35 is covered in sm 
3 composite shin 


tectable by 
In the past, stealth aircraft rolled on 
pany resin between exterior ploces. 


sedges betwen panel. Even an expert 
layer of epoxy will eventually dry, harden 
and crack, requiring frequent inspections 
{nd ealacerent| 

‘With new technology the panels match 

so closely there's no sharp edges or 
pony to maintsin. As a reval the F35 
has very iow itty. Hada eatches it 
at all, what it ses is something more tke 

———————— oT the sae of golf ball 


Inside the F-35B 


Ench high-tech F-3s5 pilot helmet casts around $400,000 


Lockheed wasawardeda conractiodevel 
and build the F>5.Attera development anc 
resting period, 5 


mairratc 
apable that 

environment imaginable pits must yo through atest and taining fcilty 
‘WhiletheF35program{sbasedintheUS, _inCranwell-The plats earn how to operate in 

high ploroes- when forces pveral time 

sivonger than Carth'sgrvit pull upon them. 
Youanleethisldndol‘pus a the bottom end 
UK which planstotuyns Frsaicrattoverthe olarolier coaster anditsthesame fora plot, 
feottheprogramme.Sotar the UKhae:t_whenthey ve tmardsthegroundtorturn 
crt er variety stationed quickly. AtCranwel, thelactitycan takea plot 
atRAF Mati uptoninegs-pine nes Eartsyrovity-lnuniy 


‘owas the -ysknow for 
‘other Rate bleh ultor 
uh The wachlnlsts aust be carclully 
trained because even small gapein between, 
parte ofthe fuselage or wings how up clearly on 
nthe past machinist used to putinan 
ase ula ylue-to hap everything 
together However, the epoxy era over ie 
andneedetaberepared. Thenew procese 


"The F-35 is so flexible and capable 
thot it con be used in just about any 
environment imaginable" 
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Buil 
ove the major eombonent ol he FS come 
together atthe etry 


@ 
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“While it feels simple to the pilot, this 
technology is some of the most challenging 
engineering undertaken in a stealth fighter” 


ric extreme accelerations and high g-forces 


inti hover until rected "This 

|_‘ecauge of an engine that ean swivel 90 degrees dari, 
{aloof or landing. 

The ple is connected ta the et though the Might 


‘beim, with fll control trough voiew and 
‘commands. The STOVE 


inamen, you can see why the 


Ree. 


meanatheFyglabulttolustundshouldntneed — Lockheedsays that p 
forrepairsquitenootten. canary view 

gamers dream. The designs 

‘very ew poop know what oaks ike. But rom 


ander military 
toute his ate 


other sul hats ngessary fr Ue aon at 
hatte, 

Virtual rear fans wil as 
which ieasimilaryse 


perhapoe 
Soifyou havent ween one yet, goto your 

"near ree ites her 
race hong theskyor youre 


have F-35s? 
A. Japan 

2.tarael 

3. Australia 

4.ttaly 

5. Norway 

6. South Korea 

7. United Kingdom 
8. United States 
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wu fighter or stealth fighter in history 


F-35 senior 
experimental 
test pilot 


Weask Billie Flynn whatiit's 
like to be the first to try out 
Lockheed Martin's new tech 


Mow is ying the fy different to other 
Jets you've own? — 
Being in the F-1s ke fying in the most 
‘sophisticated virtua reality and video 

fame thatever existed, wearinga helmet 

ike Tony Starcwore in the ron Mamand 

‘Avenger movies. Everything about the F-95 

feels like a science fiction fighter et. Planes 

before this elt ike an old movie. Now, ita 


Tite eating ena 
treyueia ibys understand hat 
‘Serves pee lane re 
convince ond leven re 
f Soamimatmneonns 

' fi recy eect eundasanding bow 


y Lo hundreds of ilametres inal ection. 
& : \ Ourtouchsreen Pad dsplay ales 
Pal wee mosteoprnieate ttormatin 
j BF Scmeone wa eriledaviéeo aes vil 
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. ‘comple arbiter tana older 
poertion oii 


Now adaptable ts the F-to the 
technologies of the future? 
Weareatthe beginning ofa lifetime that 
‘willlast oto soyenrs. We're going to 
expect our F-3 toevolve, todosomany 
things differently inthe airand on the 
round -and for our troops than we ever 
= thought imaginable atthe beginning ofits 
Wethme. We have an extraordinary cockpit, 
< withamaireraft powered by 8.6 million 
lines ofeoftware code, justinthe beginning 
‘ofits ifetime. We can adapt overthe coming 
* ‘generations todo things we never thought 
possible when welist...designed the plane. 
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CHEMISTRY 


Discover how this protean wonder-element can make more 


than 9 million differe 


& 
by Laura Meare 


dary nd wee or oer ag 
econ Twosl hv stony an 
How may bods pedo mach 


(034 How itor 


nt chemigalcompounds 


four. This means thatit 


‘ross piece. becomin 
‘hatlinks diferent atoms together. Kean 
Dai straight chains, chainewith branches, 
and chatns joined end tend tomake loops 
And it doesn't just bond to itself The edges 
‘of carbon chains can terminateintiny 
hydrogen atoms, making them slippery ke 
ols. Or they can connect to other groups of 
clements, called “unctional groups, each 
‘wich has different chemical properties. 
Carbon works tke elemental scaffolding 
and the shapes, stzesand chemistry ofthe | 
molecules it creates vary enormously. 
Another important feature ofcarbon is 
‘that, although the bonds itmakes are trong, 
they're not unbreakable. Carbon-based 


ct 


became incubator 
forcarbon- based 
Me-Andina srange 
‘way, lean arth 
have ben working 
rogetherte keep it 
tharway eversine, 
carbon starts 
Earth hasa slow carbon 
cycle ona io-milion year 


fellapa 
vent 
‘smountet 
theyeanbe 


reworked into 
something new. This 
rmakescarbonthe 
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the wow cycle ia fast carbon 
by pants. They ake in carbon 
ergy fom aight tap 
‘carbon inorganic molevules, These molesles 
‘then passthrough the food chain, becoming 


Kinds of carbon 


‘This versio wleant comes in 
avaret of forme called allotropes 


Graphite 


Otzi the Teeman had tattoos made using carbon pigments that are stil visible 5.300 years later 
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Earths round 0.8% carbon, the Suni « 


carbon, ond the universe is around 0.5% carbon 


Photosynthesis 
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Inside a bionic heart 


‘Swapping muscle for metal, how does this 
artificial organ keep blood flowing? 
arilovecaar dense teoneotthe 
‘wor'sbggestilers,accountngfor32 Male pe 
percenlalldouhs goby Akhougha 
lngoteasenre treatable witha beat transplant 
fringa danors becoming 
Inceasnaly tice onlyaround 
teokanvaconioegealy THe TOtOr 
‘each year SPINS, _printingcalledsetective 
The ereaton ofa toatl cacy tse sterng LS. THs 
propelling st 
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elaesandargunbly most al with bv 


promisingdeveiopmenratatan — NC veins" 


in thebody'sartenesand veins 
physical wear and tear through 


‘autonomous magneticrotortweireulare blood. develope human triais have ‘oranc the etion 


TAll technology hasben the pis 
lwaruladevie's moviay pats Us 


Ietcon mage BVACOR contra 

‘nanmgroremarertingmieeose  Mnside an 

nciectromagnel bearing Avelectrexypasess — @Cificial heart 

through the magoet there spl, ropling —Dacover how BVACOR uses magnets to 
fey ood ces around te body 


040 Howit Works 


Each year 179 milion people tie from cordiovascuily disease worldwide 
The BVACOR etre te 
totem yess 
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HOW THE UNSINKABLE 
SHIPSANK @ 


Thousands of people cheered 
asthe world’s largest ship was 
launched, butnobody 
anticipated its tragicend 


Wes by Alls Harvey 
he wir was buzzing with excitement 
ahead of the launch of Titan in 3913. 
‘Measuring 269 metres in length twas 

the largestand mort extravagant ship anyone 

had ever known. Departing forts maiden 

‘voyage, around 2,200 people boarded Tanke 

‘long its route from Southampton, England, 

‘ta New York City, USA. For over 1.300 f them. 

‘nwould be the last trip they ever made. 

‘The passengers werea diverse mix; 
‘wealthy holiday-makers and working-class 
‘immigrants searching for new opportunities 
Inthe land promising the‘American dream. 
Due toless space being allocated per person. 
{mlower classes, there was third-class 
majority on board. Classes were strictly 
confined to specific areas ofthe ship. 

‘Titanic was designed to prioritise comfort 
rather than speed, but was comfort also 
Driortised over salety? Carrying some of the 
richest people in the world at tha 
‘a buge leap forward in luxury 
Conditions in second-class cabins were 
similar to other cruise ships’ frst class, and 
‘Titanic’ passengers were provided with 
‘avs, pools libraries and huge restaurants. 

Problems withthe vessel occurred fom the 
‘outset, with series of accidents and ea? 
risses. While the deaths of those aboard 
‘Titanic when tsankare well-documented, 
‘the first victims were in factits builders. I 
took around 3,000 mento build Titanic over 
‘two years. During construction, before the 
ship had even touched water eight workers 
lost their lives, and there were 28 serious 
accidents recorded. 

Further accidents nearly occurred when 
the ship left Southampton ahead of ts 
maiden voyage. When pulling away from the 
port iteame within acoupleof metres of 
‘crashing into anather vessel Many ofthe 
passengers were alarmed by this bumpy start 
tothejourney but were unawareot how this 
‘event would soon pale into insignificance. 

(On the whole, passengers were confident 
‘that they were sae while confined tothis 
ship, iolated in the ocean. The luxury liner 
‘was branded ‘unsinkable’by ship designers, 


A look at 
the iceberg 
1,600KM 


The estan trad by tho 
‘eeberg boone i hit Thane 


| 
30 


METRES 


Hs estimated height bow 


water = ration of what 
lay beneath 


1.5 


MILLION 
TONS 


The iesberaciplaced neay 30, 
times Titan's welaht in water 
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Titanic hod a carrying conacity jended up displacing mare than $2,000 tons 


How the water spread 


‘After colliding withthe leebor, the front of 


iy aoat with 12 FIs 
Tinta but with only KL 
holding the ship togeter, a8 

flooded front began to pl the 


beter 


"The design included a series of emergency 


rivets holding the bul together 
‘Contributed to Titan's rapid demise. 


Tipping point 


Blackout 


Split in two 


The first 
i 


ID YOU KNOW? Same reports suggest that the entire wreck of the Titanic may disappear in less than 20 years 


Collapsible D 


Meet 
Stephenson’s | 
Rocket 


Discover the single most important 
object in the modern age and meet the 
humble makers who built the modern | How Rocket worked 
world from their kitchen tables in feclleaeap Stephers's most fameus invention 

Brass, Steel and Fire at the National 
Railway Museum 


lei 839 by English locomotive 
rmanufnerurers Robert Steph 
Company, Hoc 


sthlstoreall sigacant objects 
ble top speed ok 4B 


miners bathed fe at si 
rminiatare acorotves in 
built snedethetrhomes, Discover thete 
beautifully intricate 
Including some oft 


pushed! 
‘engineerin inducing te 
‘curse ofthe Industrial 
Revaicon. Ae 


started a glen ea of 
ton action, as Rocket 


fale 


tional tour of UK 


(048 Hot Works 


P Same Victorians believed humans would suffocate on a train traveling aver 48kah from the rushing wind 


‘See th ongnal Racket a ns restored ry 6 
ros, Stel ane Fre a he Nan Ray 
Manes, tram now ut 1 Apr 2020, 


=< 


Water mi 
power houses 


Thissimple mechanism uses flowing water 
to reduce the need for manual labour 


‘ooking atthe man-maceobjectsthat 
surround yeu, how many have been made 
completely by hand? The answer is 

probably not many. Before water mills were 

Invented, every step in production involved 

‘manual labour: Water mills provided te ist 

ower for man that didn't require animals or 

hua 

Uninga waterwheel placed in Rowing water, 
einer anergy ableraruszan consistent 

wanial energy. Thecombinatonofthe —_produre sus 

Jandel attaches wo sa water ml, 


ichappearedin France duringthe 1h 
iy. the waters motion wasusedt0 Mt 


‘Theméchanlenloutputfromthess structures developed countriex water 
sretly benedted communities carrying out 
beauchasdm 


sw mil ring corn 
pumps, taking vegetable ots 
lentil rll For centuries four 


dou, mov 
and powers 

vara sxple ood adn high demand, eo this 
production mettod hasbelped to feed society 


From Rates tote 


The wheel 
at work 


How did this early hydropower 
source operate? 


Pushing the 
wheel” 


Constant rotation 


Turning the cogs 


ist CORGI.CO.UK ory 


Water jet-powered flight 


How do these jetski accessories use water to keep you airborne? 


ere could be some time to wat befor 
‘we are commuting fo worcby jetpack 
‘orhopping ona hoverboard 0 0 
shopping, buthydroflight is giving usa 
limpse into the future of fying transport. 
Ditching the concept of the combustion 
‘engine lor water power, hydroflightjetpacks 
and tyboards are fring people wpin the alr, 
bet while tethered to motor. The 
principle of hydroflight involves usingajet 
ski or personal watercraft PWO)to generate 
‘enough force through aconnectingpipete 
ifta person out ofthe water. 
When the operator (urns on the jot sks 
trotte it eauses the motorised blades 
‘beneath to accelerate. This ‘impeller sucks 


‘up large amounts of water from the body of 
water the PWC ison, and pumpsitout the 
‘othe side. The expulsion of water generates 
‘enough force ta move the jetski forward, 
When that expelled water's pumped into 
hose rather than back into the ocean, that 
generated orce lows through the hose 
Teaving the et sk stationary. By placing a 
letpack atthe end ofthe hose and directing 


“Directing the release 
of water downwards, 
a pilot con utilise the 
generated force to fly’ 


therelease of water downwards, plltean 
utilise the generated forest fly inthealr. 

Thefirst hydrofight jetpack, JetLev, came 
{rom inventor Raymond Li in 2009. He 
‘ntialy attempted to housea motor eapable 
‘of generating enough thrust on hs back, but 
‘wasn’t until he outsourced that taskeiga 
PWCthathis invention reallytookff Liand 
Ina JotLev rose from the water's surlace, 
starting a whole new industry that has 
‘expanded enormously since then. 

Nowa common sight at many popular 
holiday destinations around the world, 
nydrollight has diverse from the jetpack. 
design into flyboards and even into lying 
fetslas, 


010 YOU KNOW? The world record for the most fips using a water jetpack in a minute is 25 


Hw those waterven 


‘boards launch int the aie 


J ca 


How a Polaroid 
camera works 


Takea look inside the instant camera that inspired 
generations of photographers 


Mimeimotcaniamamts ‘The camera’s 
thebeginnngntaneweranr by 
Prowgrophy ody wemaytokeor = TM @CHanies 


aniedibenlytolnaanlyeaaineot ease und sero Viewing mirrors 
feentredetingthereaunciale an ced he es 
- [photographs automaticaly. ashe te me nace af re camera 


andtaking another, 
‘But prior tothe 930s, potuphers had to 
wale between yominutesana two houes forthe 
hornatabe developed. fanimagerurned ut 
Pay, your subject cull be gone, alongwith 
your oppurtunity fr the perfet shot This was 
until one mat sought change al tha 
Instant photngraphy wns brought about by 
[Edwin Land, although his three-year-old 
dduuphtoraiso yetssuxneu the eres. When, 
spending day atthe beach, she didnt 
understand why she couldnt ave the peture her 
father hal taken of he. This made Land ask 


lm te saene question, sparking te eas 
thteeculated is hind, The outcome ean 
hitcaughter would grow upnever needingso 
walt for photograph aga. 


'Polaroid's Land Camera 
gained instant popularity, 
selling out ina day" 


The frstinsantcamera appeatelin var 
Named aftr itsinvenot ewascalled the Land 
‘Camera. Consisting ofa rol of postive paperand 
‘developingchernicals, the camera worked by 
bringing the exposed negative andthe pastive 
paper together through oles 

Tnthe tick ofa button, he eames sate 
‘pened, allowing ight tn enter Tishit th 
extremely photorenstve lm, andthe ight 
recreated the sene before the camera 

Light energy onlsed the Bntsiveralide 
coatings, converting themto metalicsver 
tors. The mimberofsverstomson each part 
ofthe lm was proportinal to thelihtexposed 
‘onthe mye, lteraround seconds the 
negative paper was peeled romthe postive 
‘mage veal the imihed photograph. 

Polaolds Land Camera gained instant 
popularity. selling outon thelist day The 
product made $3 milion ints rstyeas anda 
Polarals peak bilion shots were being 
snappeda year 
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Polaroids brought smiles to photographs. Before, long exposure times meont mast subjects dicn't smile 


Inside the Huawei Mate 20 X 5G 


Takea look under the bonnet of one of the new 5G smartphones 


uzvelisleadingthevayinsC, notjust 


Dente he Chinese company hae How a5G 
creacdmichotbersivolay usec BONE WORKS 


thelial UKrollu Tbe tecganchasalso FA EUPELR: UO 


starteé putting 36 phones int the har ee 
customereacroasthe country-andrhisizaneat_ Components a9 nko ths superfast device 


Camera housing, 


he at, Te uawel Mate 20 X30 
‘almost identical tthestandard 

oth oi imparantditrence te 
advantage the new faster netwrk, 

The phone ls powered bythe Baleng 000, 
Huawels sc seven-nanometresCelpset. tt 
supports both the nonstandalone PSA) ane 
standalone SA)sGarehitecrre, which mennsie 

act etter speeds day, and will an 
‘ever faster inthe futures the UK 


‘The sereen 


netvorkImproves. 
That, raure, nthe big nevesher. 
atthe phone has plenty of other treks 

uplsseeve TheraiacrOLeDscreen [| 
oes rom edge to edge, with only the 
talent notchatthe rap othe green 
foot Inside, yout nda 

‘mAh battery that you cas power up 
Justa ew minutes using ane Hua 
ect high-speed charges 

‘Onthe backyou'l Anda three 

Leja camera, The main earsera is 4oM, 
Allowing yout capture incredible 
‘eta, whilean MP cameravith 
telephoxoxoom lens wil 


Huowei's gkrrF campus in Dongguan, China, has its own university ond a vintoge trom to get you around 


“The phone is powered 
by the Balong 5000, 
Huowei's first seven- 
nanometre 5G chipset” 
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Roadtoa ~~ 
driverless future 


Instead of you driving your car, soon your car could bedriving you 
rsa ary 


‘Companies like Lexus, 
BMW and Mercedes 
are developing this 
innovative technology" © 


Orivertess cars can be summoned 


tely, so you may never need ta find a nearby parking space again 


) Driving automation levels 


From hands-on hand-fee, th 


Crucial components 
Each partf the car plays val isn seeing ad aery 
ta tt os una Cone ut hy Romane 


ight detection 
and ranging) 


GPS (global 
position 


How a driverless 
car sees 


Not only ean cars now see, but manufacturers 
‘lai they can see beter than us 


‘The estimated impact on lives saved by driverless cars is on por with thot of modern vaccines 


ung igh were able y wiehout plots 
‘continuously havings0 control the plane. Sperry 
Gyroscope Co, was the company that dean 
elit autopocprotetype, and gyroscopes st 
playa huge parti drverery vehicle technology. 
An important eat ep in developing 
taletyof rivers carson ny, when 


‘German engineer Ernst Dickmanns installed 

‘eaters and Go micro-proceany modules orto 

‘ntaloon to enable't to detectother objects on 
ds, stngthemat thefrentand backofthe 

ei the stem 

facuson relevant ob 

tommsure that, when 
was and preven 


as propeannned 
Drivers cars use this 
road, theyean spat 


However, aller pedestrian was kiled by 
driveriess Uber car in 2x8, questions were 
raited into whether this ew technology wil 
eve lethey hold the 


potentaltoprevencaceents caused by bursa 


“Gyroscopes 
still play o huge 
part in driverless 
vehicle technology" 


The driverless 
future is near 


The global increase 


Industry each year 


Google owns a targe 
umber of sef-dving 
‘ara currently on the road 


Fowor trafic tata 
fre estimated to occur 
inthe deverens future 


‘The time i takes 
for a driver to 
) 


ttriving vehicles 


‘Tho speed reached bya sofdriving 
Sports car In testing 


“The most common accident 
Involving starving cars is being 


Adverse ears Al could decide 
{wish ts passengers safety to 
‘Svecthers outide 
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Special offer for readers in North America 


4 FREE issues 


When ey subscribe" 


The action-packed 
i ate and 
‘echnology magazine 
that all minds 


“ je 
Ret 
. Sa PHONE TEAROONN 

Foss Maren. THE MY 


Order hotline +44 (0)344 848 2852 


Onine at www.my favouritemagazines.co.uk/hiwusa 


8 oven, 
hie angmals 
ive together adn 


Different organisms can benefit from living with 
each other—butisitalwaysa fair deal? 


There ore around 200.000 different species of animal that oct as pollinators 


Paeton ste ert 


‘uray benefcal relationships, an haneince 
ance three ai 


nsallsueond 
devcribesvarying levels 
oftenecal behaviour and interaction. 

when two organismsboth beneht froma 


aUonship, Ris kiown at 


transport. 
‘yypuan plove, 
colber benefits rom the removal ol parasites 
Examples ofymbiose in chistorm abound in 
‘heanimal kingdom, or example inthe 


shallows ofthe Paclica tustaceanand sea 


Each benefiting om the removal of par 
ees. this rept bird interaction tea classe 
example ofa symbiot On 

cond scratch yours bos 


relationships in nature 
con be beneficial for 
both animals” 


6} ENVIRONMENT 


“Species will take 
advantage of another 
without cousil 


Microscopic mutualism 
Staines to secs cn rk co Wolpe at 
thoy on ale new en 


‘ast meat we hs er ge 
‘ep cea, 


Tartu oy 
Agent Foas, 

aed cru 

frogs se 

teat nares th 8 

‘poun el arantln 

Kis troup bt 

these ht epged 

Dodyquerd fe the 

tog psecti 

the amphibians prvies den wih 

porno romeval ree 


‘emcee 6 senscry q 


Cena ran Der sty nao 


cing on tesa 
fx, goth and 
pelo semper 
Iogether mo oeste 
Uemeease apres 
the. er the 
chem be 
‘barow inthe ses 
fr the goby cts 8a bodys 
saanstoredars 
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“These spineless worms 
grow within the bowels 
of their hast, feasting 
on the digesting food" 


hanksta especially 
canstiektolarge 


frface. hy slighty changing tne tsshape, a 
remora can qulekly detach, 


furl, remorasnt only comeerve energy 
butaftera shark has torn partis prey, hey an 


venge the doating debts, surrounding ism 
Golden jackalsthathave Deenexpelled hom Howe 
heirpackhavealaubeen witnessed:ofollow parasite there 
‘another specier movements ta benatit become apryical 


selves. H 
Jalal alk bigcatsinthe hope offesting 
‘ont remains ofthe atest lll Undisturbed 
bythe shadowing jackal, theriger nether 
Dbenehistromnoriehinderedby activity, eho bh 
‘whereas the jackal might get qu 
‘mal fu the ter. 
Inpacantisr however, one organise inthis 
ymbiotie relationship beneftatthe expense ct 
heather. The 


the eel ofa these 


easy remains ind 


‘blone- tickers arnutrent vampire. ten from hisloesl supe 


Crustacean got your tongue? 
Tonguectiod 


‘Through the gills Tight grip 


OID YOU KNOW? Mistletoe is 0 parasitic plant that con suck the fife out ofits hast tree 


KEEP CALM 


AVOI Db ‘ALL EN 
PARASITES 


femaraton th the 
eyo rae fa oo ree 


retina ocr pate OR THEY WILL 
NTROL 
YOUR MIND! 


Order your co 
now from Am 


Volcanoes: 
Making mountains 
from magma 


Earth's volcanoes connect the planet's surface to its fiery core 


‘More than 8a per cent of Earth's surface, above and helow the seo, has formed from volcanoes 


Volcano variations 
From mega-untans to halo aes how do 
Alferent wicanoes for? 


§} ENVIRONMENT 


How do clouds form? 


‘journey to the clouds: haw al cami water nto che sky Rearranging 


i, — 
oy 


Heating the ground ee 
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OID YOU KNOW? Despite its cottan-like gppecrance, an average foir-weather coud weighs more than 400,000 kilograms 


Clouds that are 
world 


Cirrus 


Readi 
the py 


There are mare than 100 cloud 


‘aration, grouped int ten types 


Altostratus 


Ves estat Hal came Hot Works O73. 


tTopean Space 
Asency (ESA) on 19 December 


205 -not 
Earthorbit button more di 


positin inthesky, buries distance sway from 
uusaswel.In principle thisean be determined 
by measuring thestar’sparallax- theangular 
‘change in its position asthe telescope my 

around the Sun, The problem i. theangle 
involveds minuscule, and t gets smaller the 
further away thestaris Until thefist 

sutrometricsatelite, Mipparcos~also oper 
by ESA~waslaunched in 1989, only about 8,00 


fare had parallates large enough tobe 
‘detected by ground based telescope 
Hipparens mulipled thar gure bys, 
Increasing almost 20,000 but that was 
only the frst step. Gaia going to measure the 
parallax of billian starx~8000timesas many 
‘asHlipparcos. This huge figure representsa 
ample ot around one per centofallthestarsin 
the palaxy. Equally important, the sample wil 
renly dstibuted across the whole galaxy 
ratherthan being limited to nearby stars as 


ted in direct sunlight, s0'that Its solar 
panels can provide enough energy to run 


With a huge dise-shaped sun shield, more 
than ten metres in elameter. Made up of 
2hinged segments, the sun shield was 
‘neatly folded up around the spaceeraft 
‘operational eanfiguraton once twas, 
Steyn space. 


76 Holt Weks 


Inside Gaia 
From the outside Gan yok 
Ie othe space flescopes, but 
insides designs nse 


Sun shield 


porsec, used by Han S 


h poral equals one arcsecond 


{shard to map the stars when they're moving 


Gaia's most important jo to establish the 
distance toa star by measuring ts paalax ~ 
{the amount I appears to wobble nthe ky 
‘over the course ofa year. stars always 
‘omained in fied postions inthe galary, the 
‘only rloverent during this me would be 


to pin down. This me 


ies amides 


ua bow warkadalls case 


“Ttnion-French astronomer joseph-Louis Lagror 


2 cbout the paints thot now bear his name in 72 


of parliy 
a nah th 
talaay- The result will be one ofthe biggest 


“The result will be one of the biggest scientific 
databoses ever created — over 100,000 
gigabytes of raw dota” 


Making sense of it 


inthe course ofits mission, Gala is 


its released into the public domain on a 


Gh SPACE 


Space elevators 


The idea ofa lift to destinations beyond Earth’s atmosphere 
has been dreamt of by scientists for over a century 


ravelling nto space, a prospect which 
‘once seemed an almost impossibility, 
could one day beassimpleas stepping 
‘nto an elevator. The concepthas been studied 
for decades, proposing to transportesrgo into 
space, Aiming to eventually carry humans, 
they would providea permanent and cheaper 
alternative to rockets, 
‘Imagine getting toa Ut, knowing you" 
reach yourlevela few days later, or even na 
‘week's time. Space elevators will consist ofa 


«cover the 33,76 kilomet 
earth's surface and the edge of geostationary 
‘orbit -the point where satellites follow 
Earths rotation, 

Inthe proposed design, a cable roughly 100 
‘ition times longée than its width attaches 
toan enormous orbiting counterweight 
Gravity working on Earth pulls the cable 


_ Making space travel 
less expensive 


Lat year, over 100 rackets wore aunched 
) Into orbit. When those rockets are wed, 
parts of them are destroyed andthe 
txperie required to rebulé these rockets 
/—Torpsee tava is huge. Sending jst one 
Kilogram into sce wing this method 
‘oats tons of thousands of dollars. 

‘Not onl athe bulging of rockets 
costly, powering hem wit 3 constant 
‘ply of fuel adds to this expense 

“This s where space elevatrs show 
potential Some predictions state that 
pace elevators could make apace travel 
11000 times toss expensive than tls 
today. They would make the worlds 
beyond our planet more accessible with 


‘ould make launches more coat etectve. 


=~ OBO Hoert irks ate 
wy 


gy yg: 


~@ Bed NE 


dovenveards towards ts surface, while the 
‘opposing centrifugal force pals the 
counterweight outwards. 

The conceptolaspace elevator was first 
described by Konstantin Tsolkorsky in 
195, albeit much simpler. Inspired by 
‘the Eifel Tower, he put forward the 


Engineering 
the elevator 
Soace elevators may apear onthe 
Moon before Earth as as rey 


In practice I was flawed, asthe botiom ofthe 
tower would be unable to withstand t 
‘weight above it, Using tension, the new cable 
system is more mechanically viable. 

‘Unitke traditional elevators, space 
levators woa't use moving cables to lita 
platform. Instead they'l use ‘climbers, with 
‘people or objects inside, travelling along 
‘single stationary cable. Many of these 
climbers would nced to be moving at the same 
‘ume and in both directions to prevent the 
‘ibrations disrupting thelr motion. 

While there have been many proposed 
plans forthe construction of pace elevators, 
studies show that they are implausible until 
‘sultable material that can support the tension 
‘created in such a huge contraption i found. 


“Space elevators could 
make space travel 1,000 
times less expensive” 


ay 


A MEGA PRIZE 
BUNDLE 


To celebrate ten years since How It Works first hit the newsstand, we are giving 
away an amazing bundle of gadgets, games, tech and toys 


Enter online at 
and one lucky winner will win the lot! 


a) 1792 b) 1850 c)1912 


to this, s 
Boumemouth, Dorset, BH2 6EZ 


Alternative! 
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is ang eal 
need to know. 


Why do trains always 
run on tracks instead 
of roads? 


Jonny Bombardier . 


aitarmac 


Do all animals have wisdom teeth? 


Bailey Mectetan 

1 Allotheroothed maznmals ave th 

‘modern det of mainyslter cooked 

‘wards the hackofyaurmoath andare used fr arindingup ve 
1s 
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Can parasites get parasites? 


‘Abdul Ka 
Parasites that infest ther parasites ate 
called nyperparastes’ Tale rye 
‘wasps, example. They parative gal waxps 
‘which partie plant. Gall wa 
‘nobolldingsofe chambers 
loreal strange growths called yl 
Wher the larvae mature, hey usualy 
brow thelr ayo, but ery eeper mene 


How do you get 
bedbugs? 


Dennis Pierre 
‘eugeare smal! ineectsthatloneta ive 
Inside Rurntue, sich assofasorbeds,andean 
be humans, eavingtehy marks onthe ln 

‘nwsvay they cage ino you hae by 
hitchingarideon you, yourslaehing or 
Ptessionsfyovecome into contacrwithan 
Infested se ke aetnema-seat ors hote bed, 


Alternative they can bide inside any urate 


rsa furishingyou bringinta yourhome 18 


(086 How Works 


Why can’t I 
touch my toes? 

“The an factors in being able ouch your 
coesare the lexbility of your hamstrings ack 
oyourthihay the angecmeion fy hips 
andthe length of our armsand asa compared 
toyout eg Regular stretchingea help youta 
touehyourtoes IT 


Intercept the process. They lay ther cpgsinside 
the all. et to theyll wasp larvue, Under 
the intence ofa crypt-keeperlarva.a 
fnllseaxplanvacanonlychewatiny halen te 
faallbeforen gets tuck. Thieves the cry 
beeper larva Ue 0 eae gal wasp larva 
chewingthrough rom ailtheadand out ito 
the open, Lea 


is the world’s fastest computer? 


puter 


Ridge National Labora 


ee 
py help you 
to hve longer? 


‘5 Expertsstlldisagreeabout this butazog 
rudy by researchersar Univesity Cllege 
‘London fund that feelings ofsaisfation in 
tlder Individuals was led with an 
Increased fespan. So wep smiling! 14 


What does the ‘D’ in < 


D-Day stand for? Soo 
pat Sdeetatay deren 


Although the nwasion of ccupled Trance, 
‘whieh bepan on 6 June a94a the best kn 

‘pertie ofenturea D-Day waa ae 
common termused during military planning 


When will our next 
manned mission to the 
* Moon or Mars be? 


‘A Puddlechurch 
J NASA bopes to and people on the Moon aga 
‘as early 2024, but people visitng Marr the 
frattime iemuch more dificult. NASA suggesta 
steould havea manned Marsmission nthe 
090s, but Spacek ambidousy predicts thatit 
ould get people o Marsby2024.Aswithany 
_ambiioasnew development thereis@lotol 
‘orcertainty because the fnanctal ane technical 
chaliengesare buge. Th 
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Do I have to eject my 
USB drives before 
shutting down? 


Why are there so many castles in Britain? 
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rain es inastae ofl ar for much of 
the Middle Ages, asnoblesteuded itheach 
other or revolled agains the king Larde and 
‘ngs built eases or protecion an to contol 
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What is echolocation, 
and which animals 
have it? 


coastal fore orlterastiomes Castles were 
also bullrwhen England, Seotlandand Wales 
Ingght ors with each athe Ana est ofthis 
longand warlike history overs 
were builtin Englandalone, TL 
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The latest releases for curious minds 


missions, past and future 
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vce: £7.99 $8 mes Out now 
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“Despite being 
entirely robotic, these 
missions had human 
stories at their core” 


(090 Hos Werks 


Interplanetary Robots 


True stories about unmanned space 


he moments before 
ashennd otherspace ow 
[atienrlytagetherat NASA to se the realts 


yyroverlanded 


missionshad human stores at thet core 
stores-and those ofthemissons 


tthe future, be'ssuretosparkexcie 
tothewtare t's 


vans wil reach 


‘unin the 
‘thelnunchpad, butasNASA andotherssetthetr 
the Moon once more, tls book is anice 
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Science 
The Sh*t 
Out Of Life 


Anything Matt Damon 
can do... 


1 Actor Calin Stuart, Mun Kest Lol 
{5 uber: Ande Deutsch 

‘mice 1299 $1995 

Role Out mo 


Mark Watney is The Martansurvivd bey 
stranded on Mars by usingawholeload of 
sctence sind whilertsunlely that anyof ue 
wall ever baveto face that parteular 
scenario, therware sila nurse ava 
‘that canbe applied 0 everyday ite 

Forthe most pat, the conundrums that 
Cui Stusrtand Min Keat Loot atierptto 
resolve are that bt more eva: how cure 
hangover, how to beabettersaverand the 
‘est vay to ge etchup oat of bottle, Nor 
allofthem are especially helpful were 
looking at you, hangover solution don't 
rink really doesn coun, bot some ight 
have you surprised. 

Refreshingly heist number eavy 
‘ether. While some books ol this ious 
pparelyon the igue-crunching thie mone 
focused on wepinathings fun and relatable, 
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and appealing tothe regular reader ralber 
than theaverage scientist Youdo wantto 
Jenowt howto bulldthe perfect paper 
seroplane, righ? 

Solnehort thisisahandy manual for 
those who need help navigating sume ofthe 
more rival decisions if, rho ust 
‘want to ee things fram anather direction, 
her vay, there’s plenty offun tobe had, 


Believe It 
Or Snot 


Who nose what 
toexpect? 


18 Auto Nek Caruso, Dan Raat 
‘Puta Quereus 
Price £099 /$16 
‘oleae 7 October (UX) /22 Detar (U5) 


\Wewerefansof rue Or oa probably because 
olthe tte, to be honest -s0 kwasalways wong 
‘obellkely that we would indsumethingte 
enjoy here too again, mainly beemuse ofthe 
tl Ande werent dizappointed 

Saying that Ue We sab oa some 
‘ant just focused onli creatures veryeay 
‘animals ike grates and dogs hae their 
nastrilsand thetr contents pat under the 
iroseope, andthe chancevare you ke 


My STEM Day: Science 


Your guide to everything 
around us 


‘= Asbo Ae Rooney 
‘Fubar: Caton Kd 
Price £7.99 appro 0) 
‘helene: Out now 


STEM science, technology, engineeringand 
‘mathemacks) benefiting fom an increased 
focus, andi handy thing have some 
‘ptt for Wit this inning speroapea 
nod idea get your kids familiar with teary, 
‘which is where thibook comes, 

We layslikeselance when Ks beng taught 


Inarelatableandrelevantvway.andthesuthor | 9 


nas cleaiytaeen the same approach here, 
tallangusthroogh the processes tharhappen 
‘omoccasions like the school run exereaing, 
ane gardening. The diagramsthatare 
Inchided are helpful, but what caught our 
‘eye was thei nteractive guides, which really 
seep the ocusontoteractive earn, 

‘We wish our textbooks at chool were more 
ike his Evens, wee glad that kids tay sil 
Fhaveche opportunitytoheneft rom the wea 
olacuessible knowledge thisbook ier 
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haglsh can produce 

rest especially snot 

‘word? You could have your world rocked 
Inevitably, te ppea ill be mare for younger 

readers. Ste spolliport lend to grow ou. of Ure required equipment hen takes you 
tssubject matter you haven, Lough, ten 

‘hietssomerting:hat might wellbe worth 

picking. 
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Inventor Lab: 
Awesome Builds 
For Smart Makers 
DK gets interactive 


publisher seamlesslyblendsextelient 


photography and llustrations wih 
‘enlighteningartils and captions. This 
‘boo however, comes with ciference 
ratherthanrendingabout how things work, 
yout to make them work yoursel 
Starting withthe very basis, suchas 
_avidest iret enmpanentslike capacitors, 
Featstors andtennstsers, anal how teal 


Uurouph how to create various devices, 
These include eectromagneticeranes, dor 
alarmsand evena remote-controlled snake, 
no shortage ofoptions here 
Even tyou donthave te necessary 
‘equtpmenton hardtarreate some of the 
‘things inthis book, theres plenty ta 
recomend, The instructional annotations 
‘seryean educational purpose, aswell asa 
relrecherforthotewho have unlearned 
‘what hey previous knew 

short, chishaxall the production values 
youve come o expect from DK. who are 
‘probably rivalled onlyby Haynes ntermsot 
sheer gent. youre yetodacover thelr 
eli, star by gelding ls one fr yout 
tbudting young inventor. You won'trepetit 
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GIVE YOUR BRAIN A PUZZLE WORK! 
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Complete the grid so that each row, column and3x3 box contains the numbers ito 
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Createa snake using sugar, baking soda and an amazing chemical reaction 


(Create your insulator 
TW oke your snake, st eta ange bowl aod 
‘her lit 


ght tad. Sand ie reproctane workn very wel 
‘san nulator soho keep the bow 


‘Snake attack! 

Awa ie while eye black blob wl 
appear inthe mixture and start gow big 
Thisishecmuseas thebakingeoda and wigar set 
hot hey bothreleace carbon dioxide gas, eich 
begins to expand 
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Prepare your mixture 


Theiler fuk willatas focland ely 


Light it up 
Tolleh the mixture youth needa long 


Adulte, and be very caret =the ighter id 


‘The snake's tail 

Aterawtile- probably around 20 minutes 
thedames wil start gooutand the snake will 
stop geting bigger Allotthebakingsadaand 
Suan have beentused upatthestae, there's 


Terevcion 
ada the cabo 


Had a go? Let us know! 
save red out any atu experiments or 
nove Share your photos ar 
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Book of the Book of Combat Book of Amazing 


Elements Machines Technology 

Since ancient times, scientists and ‘The introduction of the first tanks Today's world has been shaped by 
Dhilosophershave attempted to ring the Great War marked the start innovation in technology, much 
Ascover, classify andl synthesize the of anarms race that has continued 40 that madem life fs incomparable 
Earths elements, Now, thanks tothe to this day, and as we get our ist to that of mare decades ago; how 
har work of dedicated india, ‘impse at the next generation of we communicate travel and explore 
‘we have the periodic table the Iitary machines, ts ineredbie ‘ur word most unrecognisabe. 

ttimate guide to the elements, to think how far technology has Smart gadgets and domestic 
organised by storie number and come. n this new edition of Book inventions tke mobile phones and 
electron configuration Inthe How of Combat Machines, we chart the ‘rones hve revamped our daily 
Ie Works Book of the Elements Istory and development of these lives, but we often forget how the 
we introduce you tothe basics of nwesome military vehicles, fromthe word has gradually evolved around 
clemants and compounds, aswell fearsome German Tiger tanks ofthe us thanks to pioneering minds 
135 taking a more in-depth ook at ‘Second World War, tothe rise ofthe and engineering genius. So take a 
thehistoryofkey discoveries Every __nuclear- powered submarine, tothe look around you and imagine what 
known element on the planets hi-tech fighter jts that now rule the your if wou be ke without the 
coveredin detail romlanthanoi to skies. We'lshow youallthe facts and amazing technology featured in this 
‘actinalds, alkali metals totransition ‘figures youneed tobecomea combat _—bookazine. I's time to celebrate the 
metals andhalogens tonoblegases. «machine expert, as wellasbresking coolest concepts that have come 
‘Youll find everything you need to down each vehicle for an inside lok ‘rutin, ineluding robots, electric 
know about theuniverse'sbulting _—_atthe technology that makes these vehicles interstellar travel, virtuale 
locks right here. tanks choppers and bottieships tick. —_rashty hendents ae siperdrones 
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Speak your mind. -araremigs 
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A word to 
the wise... 
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called som tet ‘Axnough our ‘ait’ teeth wnuay emerge at 
Wiow Cotinwood around the age of sx our jaws are not yet big 
‘enough to support four extra molars in our 
‘Thank you for your question, Wilow. seams mouths But bythe time we reach ou mi- 
strange that 2s adults our now teeth should 
‘erupt at the back of mouths, especially a5 we've 
‘managed to eat food perfectly well without 
‘them. However, once upon a time, our ape 
sneestors ned these dentate bloomers to 
survive. Around! 100 milion years ago early 
hhumans chowed down using only thelr bare 
hands and teeth unt around 26 milion years 
go whon they began using tons to cu up fod. 
Wiadom teth, or our tir set of molars 2s they 
are alo known, are flat and wide teeth tacked 
‘with grinding down fod ~ ting the ab of 
‘ur ineinors. Th reason thess molars sprout up 
[ater on in fe is down the size of our ows. 
“yplealy erupting between the ages of 17 to 25, 
‘these often panfl protrusions can only break 
{through our gums once our ws are big onough 
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FAST FACTS 


Amazing trivia to blow your mind 


THE DISTANCE BETWEEN OVERTWOTHIRDS 
TITANIC’S WRECKED BOW — EES 


AND STERN ATANY CIVENTIME 


WATERMILLS CAN BE THE SLIDE HOVERBOARD (BY CAR 

USED TOGENERATE | MAKER LEXUS) RIDES ON A MAGNETIC 
ELECTRICITY: AS TRACK AND USES SUPERCONDUCTORS 
HYDROELECTRIC COOLED BY LIQUID NITROGEN 


PLANTS 
THE 
re) 2,000KPH WORLD'S 
| % THE F-35CANACHIEVE SPEEDS cywifttie 
(0) OF ABOUT MACH 1.6 
“Hescorris,) _363,000KM 
MAPPING A THE MINIMUM DISTANCE 
FRACTION OF THE A SPACE ELEVATOR WOULD 
MILKY WAY’S HAVE TO STRETCH TO 
STARS REACH THE MOON 
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Discover the human body as 
you never have before... 


Learn how the muscles are used to\. * 
show emotion and understand the 
delicate workings of the brain, in the 
latest book from the bestselling 
Welcome to the Museum series! 
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